Increases in intraglomerular pressure are known to organization leading to stress fibre formation, and predispose for the development of glomerular sclerosis. focal adhesion assembly accompany tyrosine phosMesangial cells are exposed to high glomerular capil-phorylation of FAK and paxillin. Thus, these structures lary pressures and appear to be a potential primary play important roles in the intracellular signal transtarget within the glomerulus for increased mechanical duction from extracellular stimuli. Because of the stress. We have studied the effect of cyclic stretch on possible involvement of cell to substratum interactions the mesangial cellular function to mimic the condition in the mechanical deformation-induced mesangial cell of mesangial cells in glomerular hypertension, and function alterations, we examined the effect of stretch previously demonstrated that subjecting cultured rat on the integrin aggregation, stress fibre formation, and mesangial cells to the continuous cycles of stretch/ tyrosine phosphorylation of FAK and paxillin. relaxation stimulates, cell proliferation, prostaglandin, Rat cultured mesangial cells were plated on six-well TGF-b, and extracellular matrix ( ECM ) components plates with a flexible bottom coated with type I collagen production. Translocation of protein kinase C (PKC ) ( Flexcell Corp., PA). Cells were grown to subconfluactivity to the membrane and increase in calcium ence and rendered quiescent by incubation for 48 h in uptake and total calcium content, expression of several 0.5% FBS medium and exposed to cycles of stretching immediate early genes including c-fos and egr-1, were and relaxation using a computer-driven, vacuumalso observed in the early time course of the stretch. operated, stress-providing instrument ( Flexercell Strain The mechanisms by which these cells sense passive Unit 100B; Flexcell Corp.). The condition of stretch/ stretch and transduce it into signals leading to specific relaxation was 9 to 12% elongation and 30 cycles per gene expression have not yet been determined.
Integrins and the cytoskeleton 59 course we focused our study on the signal transduction potential signal transduction pathway in tyrosine phosphorylation by incubating cells with several inhibitors. pathway of the early event using several inhibitors. Inhibition of actin monomer polymerization using Tyrosine phosphorylation of FAK and paxillin was confirmed through the use of the tyrosine kinase inhibcytochalasin D completely blocked stress fibre formation after 10 min of stretch. Arg-Gly-Asp (RGD) pep-itor genestine. Genestine completely inhibited both FAK and paxillin phosphorylation. Disruption of actin tide was used to examine the effect of the inhibition of the newly formed attachment of integrin. RGD peptide stress fibres by cytochalasin D also blocked tyrosine phosphorylation of FAK and paxillin, indicating a role did not block stress fibre formation induced by cyclic stretch. We have previously reported that stretch for actin filaments aggregation in mediation of stretchinduced tyrosine phosphorylation. Blocking of newly induces activation of PKC and increases intracellular calcium in mesangial cells. The specific PKC inhibitor formed attachments of integrins to extracellular matrices using RGD peptide showed no effect on tyrosine chelerythrine or downregulation of PKC with preincubation of cells with phorbol myristate acetate for phosphorylation of FAK and paxillin. Inhibition of PKC using GF109203X and PLC inhibitor, U73122 24 h partially blocked stretch-induced stress fibre formation. Intracellular calcium cheleter, BAPTA-AM blocked tyrosine phosphorylation of FAK and paxillininduced by stretch. Tyrosine phosphorylation of FAK and the intracellular calcium inhibitor, thapsigargin, and TMB-8, blocked stress fibre formation induced by and paxillin was also blocked by the intracellular calcium cheleter BAPTA-AM and the calmodulin stretch. The extracellular calcium cheleter, EGTA, partially inhibited stress fibre formation, but the calcium kinase inhibitor W-7, indicating calcium involvement.
The extracellular Ca cheleter, EGTA and stress activatchannel blocker, nifedipine had no effect. The stressactivated channel blocker, GdCl 3 partially inhibited ing ion channel blocker GdCl 3 also blocked tyrosine phosphorylation, but nefedipine did not block stretchbut when used with nifedipine, GdCl 3 completely blocked stress fibre formation. Inhibition of phospho-induced tyrosine phosphorylation.
These studies indicate that cyclic stretch induces lipase C (PLC ) using U73122, also blocked stress fibre formation. The above findings indicated that activation rapid stress fibre formation, integrin clustering, and tyrosine phosphorylation of FAK and paxillin in mesof PKC, increase in intracellular calcium, and activation of PLC, upstream of PKC and calcium, are angial cells. Activation of PLC and PKC, and intracellular calcium mobilization seems to be necesnecessary for the complete stress fibre formation induced by 10 min of cyclic stretch. The stress activated sary for these events. From these and other similar studies of cellular responses to growth factors, it ion channel may also have a role in stress fibre formation.
appears that activation of signalling kinases is a hallmark of cellular responses to mechanical stress, and Western blotting of immunoprecipitates of cell lysate after being subjected to cyclic stretch showed rapid PKC activation has been shown to be a crucial component of subsequent signalling pathways in mesangial tyrosine phosphorylation of FAK and its substrate paxillin. Tyrosine phosphorylation of FAK and paxillin cells. However, it remains to be determined how the cell senses the passive stretch and what mechanism is were observed 3 min after subjecting to stretch with an apparent peak at 10 to 15 min. We investigated the responsible for the activation of PLC.
